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Over the last decade, 3-dimensional electron microscopy (3DEM) has established itself as one of the critical methods for structural
biology. As the popularity of the method grows, so does the amount of research output that is increasingly deposited into available
publicly accessible archives. Henderson et al. now provide a summary of the recently held Electron Microscopy Validation Task
Force Meeting and the key recommendations for handling 3DEM maps and models, which will have a strong impact on the field.In Review: Fibrillin Microfibril
PAGE 215
The 10–12 nm diameter fibrillin microfibrils are vital components of the extracellular matrix. Defective microfibril function affects
several tissues, especially in the skeletal, ocular, and cardiovascular systems. Due to the highly disulphide-bonded and cross-linked
nature of mature microfibrils, determining their structural organization and the molecular basis of their biomechanical properties has
proven to be a challenge. This review by Jensen et al. summarizes recent advances in our understanding of fibrillin structure and the
mechanisms that allowmicrofibrils to function both as force-bearing structures and as platforms for the regulation of growth factors in
dynamic tissues.Blind Testing NMR Data
PAGE 227
Rosato et al. report a stringent, ‘‘blind’’ assessment of the feasibility of generating NMR structures adequate for PDB deposition in
a fully automated manner. For this purpose, the authors gathered ten experimental datasets for various proteins of unknown struc-
ture; computed structures for each of them using different, fully automatic programs; and compared the results to each other and to
themanually solved reference structures that were not available at the time the data were provided. They conclude that routine, auto-
mated protein structure determination by NMR is possible.2D Image Extraction
PAGE 237
Identification of homogeneous subsets of images in a macromolecular electron microscopy (EM) image data set is a critical step in
single particle analysis. Here, Yang et al. describe an approach, Iterative Stable Alignment and Clustering (ISAC), that can extract
validated, homogeneous subsets of images. ISAC requires only a small number of simple parameters and, with minimal human inter-
vention, can eliminate bias from 2D image clustering and maximize the quality of group averages that can be used for ab initio 3D
structural determination and analysis of macromolecular conformational variability.Lectin and Toxin, Hand in Hand
PAGE 248
The cholesterol-dependent cytolysins punch holes in target cell membranes through a highly regulated process. Streptococcus mitis
lectinolysin exhibits another layer of regulation with a lectin domain that enhances its pore-forming activity. Feil et al. determined the
crystal structures of the lectin domain by itself and in complex with various glycans that reveal the molecular basis for the Lewis
antigen specificity of the toxin. The authors suggest that the lectin domain enhances the pore-forming activity of the toxin by concen-
trating toxin molecules at fucose-rich sites on membranes, thus promoting the formation of prepore oligomers on the surface of
susceptible cells.Adnectins with Expanded Binding Footprint
PAGE 259
Adnectins are targeted biologics derived from the tenth type III domain of human fibronectin (10Fn3),
a member of the immunoglobulin superfamily. Ramamurthy et al. use libraries generated by diversifying
the three 10Fn3 loops to identify target-specific binders and solve crystal structures of two Adnectins,
each in complex with a therapeutic target, EGFR or IL-23. Both Adnectins bind epitopes different from
those bound by known monoclonal antibodies, employing not only interactions from diversified loops,
but also residues from the N terminus and/or the b strands.
Cytokine Receptors Switch
PAGE 270
The WSXWS motif is generic to cytokine class I receptors. In the human prolactin receptor, Dagil et al. find that this motif is partici-
pating in a molecular switch. In the unbound state, the tryptophans of the motif adopt a T-stack conformation. By contrast, in the
hormone bound state, a Trp/Arg-ladder is formed. The conformational change is hormone dependent and influences the
receptor-receptor dimerization. The work demonstrates a structural link between theWSXWS-motif, hormone binding, and receptor
dimerization and suggests that this could be a general mechanism for class 1 receptor-activation.Structure 20, February 8, 2012 ª2012 Elsevier Ltd All rights reserved vii
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While disordered-to-ordered rearrangements are relatively common, the ability of proteins to switch fromone fold to another is gener-
ally regarded as rare, and few fold switches have been characterized. Here, in a designed system, He et al. examine the mutational
requirements for transitioning between folds and functions. The authors show that switching between 3a and 4b+a folds can occur
in multiple ways with successive single amino acid changes at diverse residue positions, raising the likelihood that such transitions
occur in the evolution of new folds. The structural and ligand-binding results provide insights into the evolution of fold and function.
Gated Dynamics of a Plant Enzyme
PAGE 292
Cysteine biosynthesis in plants is regulated by formation of the cysteine synthase complex (CSC), by serine-acetyl-transferase (SAT)
and o-acetyl-serine-(thiol)-lyase (OAS-TL) enzymes. In the CSC, one active site of the homodimeric OAS-TL is occupied by SAT. To
understand the loss of OAS-TL activity in the plant CSC, Feldman-Salit et al. explore the flexibility of the second, unoccupied, active
site of A. thaliana cytosolic and mitochondrial OAS-TLs. The results reveal two gates in the OAS-TL active site that show allosteric
closure in the CSC, which can hinder substrate binding and its turnover to cysteine.viii Structure 20, February 8, 20Universal Weapon against Dengue Virus
PAGE 303
Dengue disease is caused by four different but related viruses termed dengue serotypes 1-4, against
which there is no approved vaccine. Patients develop protective antibodies against the infecting
serotype, but the same antibodies render them vulnerable to severe disease upon subsequent infec-
tion by a different serotype. Antibodies neutralizing all four serotypes simultaneously would therefore
be necessary for protection against dengue disease. Here, Cockburn et al. study an antibody
neutralizing all four dengue viruses. The work provides four snapshots of the antibody bound to
the target protein at the surface of the four different dengue viruses, yielding valuable insight into
its binding determinants.Flagellar Rotary Machinery
PAGE 315
How each of the structural components assembles and functions with coordination are not well understood. In the present study,
Lam et al. describe two crystal structures of motor switch protein FliG from H. pylori and reveal a two-fold molecular rotation of
the C-terminal subdomain hinged by the MFXF motif. The intrinsic multiple conformations of this charged ridge-bearing domain
may link to the symmetrical torque generation process and the dynamic of flagellar motor.
Phage Lifts Its Iron Spear
PAGE 326
The tail complex of large bacteriophages is responsible for breaching the outer membrane of the host cell during infection. Here,
Browning et al. identify proteins comprising the membrane-attacking tip of two contractile tail bacteriophages (P2 and f92) and
determine their crystal structures. These proteins, P2 gpV and f92 gp138, are shaped as a spike with a very sharp tip. The proteins
are formed by three parallel intertwined polypeptide chains and display high biochemical stability. Interestingly, the membrane-
piercing apex domain is stabilized by a buried iron ion.
Putting Notch under Lock
PAGE 340
The Notch intracellular domain (NICD) forms a transcriptional activation complex with the DNA-binding factor CSL and a transcrip-
tional coactivator of the Mastermind family (MAML). The ‘‘RAM’’ region of NICD recruits Notch to CSL, facilitating the binding of
MAML at the interface between the ankyrin repeat domain of NICD and CSL. Here, Choi et al. report an X-ray structure of a human
Notch transcription complex containing RAM and probe changes in component dynamics upon stepwise assembly of a Notch tran-
scription complex using HX-MS. Together, these studies reveal critical features contributing to cooperative assembly of Notch tran-
scription complexes.Stressful Life of Bacteria
PAGE 350
The acetogenic bacterium Moorella thermoacetica possesses a stressosome signaling complex that has
a conserved organization and function with that of the stressosome from the model Gram-positive
organism Bacillus subtilis. Quin et al. show that the protein phosphatase MtX dephosphorylates MtS
and belongs to the PP2Ca family. In contrast to B. subtilis, the downstream effector has been adapted
to downregulate the production of the secondary signalingmolecule cyclic di-GMP through partner switch-
ing of the RsbT homolog MtT from the stressosome to the GGEEF type guanylate cyclase MtG.12 ª2012 Elsevier Ltd All rights reserved
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Fanconi anemia is a chromosomal instability disorder characterized by chromosomal abnormalities, progressive aplastic anemia,
and developmental defects. The disease has been linked to the Fanconi anemia complementation group (FANC) network, which
functions to resolve broken and stalled replication forks caused by DNA interstrand cross-links. Here, Yang et al. report the structure
of a newly identified FANC component, namely S. cerevisaeMHF complex, in which MHF1 and MHF2 assume a typical histone fold
and the complex has a heterotetrameric architecture similar to that of the histones (H3–H4)2 heterotetramer. Further genetic data
demonstrate that the heterotetramer assembly is essential for the function of the complex in DNA repair.
Structure Prediction Goes into the Deep Sequencing
PAGE 371
Amajor bottleneck in protein structure prediction is the selection of correct models from a pool of decoys. Here, Adkar et al. estimate
relative activities of1200 individual single-site mutants in a saturation library of the bacterial toxin CcdB by determining their relative
populations using deep sequencing. This phenotypic information was used to define an empirical score for each residue, to identify
active-site residues, and to identify correct CcdB models from a large decoy pool. The methodology is a rapid and accurate way to
derive sequence-structure-function relationships without protein isolation or characterization.Structure 20, February 8, 2012 ª2012 Elsevier Ltd All rights reserved ix
